Potential role for imidazole in the rhythmic respiratory activity of the in vitro neonatal rat brainstem.
We used the imidazole-binding agent, diethylpyrocarbonate (DEPC), to test the hypothesis that rhythmic respiratory activity of the in vitro neonatal rat brainstem-spinal cord preparation was functionally dependent on imidazole. Neural activity was recorded from spinal nerves (C1-C4) during superfusion with 95%O2/5%CO2 buffer at pH 7.3 and T = 26 degrees C. Superfusate containing DEPC (40 mM) caused cessation of rhythmic activity within minutes. In eight of 33 preparations, microinjection of DEPC (32 nmol) onto the ventral medullary surface (VMS) reduced burst amplitude by at least 50% within 10 min, and in 12 of 33 preparations, microinjection of DEPC produced neural apnea. Therefore, we conclude that proteins containing imidazole near the VMS are critically important for the maintenance of rhythmic respiratory activity in vitro. Furthermore, alphastat regulation of respiration may be an essential trait of this preparation.